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METHOD FOR CELL SELECTION OF ASYNCHRONOUS MOBILE STATION 
IN ASYNCHRONOUS MOBILE COMMUNICATION SYSTEM 


Field of the Invention 

5 

This invention relates to a method for cell selection of 
an asynchronous mobile station in an asynchronous mobile 
communication system; and, more particularly, to a method for 
cell selection of an asynchronous mobile station in an 
10 asynchronous mobile communication system, wherein an 
asynchronous radio network is interlocked with any one of a 
GSM-MAP core network and an ANSI-41 core network. 


Description of the prior Art 

15 

In a conventional asynchronous mobile communication 
system, an asynchronous mobile station is connected to an 
asynchronous radio (for example, a universal mobile 
telecommunication system (UMTS) terrestrial radio access 
20 (UTRAN) ) , and a global system for mobile communications-mobile 
application part { GSM-MAP) network is connected to a core 
network . 

Fig. 1 is a view showing the core network interface 
architecture of the conventional asynchronous mobile 
25 communication system. In this drawing, the reference numeral 
21 denotes an asynchronous mobile station, 22 denotes an 
asynchronous radio network (i.e., a UTRAN } which includes a 
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Node B, which is similar with the base transceiver station 
(BTS) in synchronous mobile communication system, and a radio 
network controller (RNC) , and 23 denotes an asynchronous core 
network which includes an asynchronous mobile services 
5 switching center (MSC) 2 4 connected to the UTRAN 22. 

In the above core network interface architecture of the 
conventional asynchronous mobile communication system, the 
asynchronous mobile station 21 is connected to the 
asynchronous radio network 22 (i.e., UTRAN) which is in turn 
10 connected to the asynchronous core network 23, thereby 
allowing the asynchronous mobile station 21 to perform a data 
interfacing operation with the asynchronous core network 23. 

Fig. 2 is a view showing the layered protocol structure 
of the conventional asynchronous mobile communication system. 
15 In this drawing, the reference numeral 60 denotes an 
asynchronous mobile station, 70 a UTRAN and 80 an asynchronous 
core network. 

The asynchronous mobile station 60 comprises a layer 3 61, 
a layer 2 65 and a layer 1 66. In particular, the layer 3 61 
20 includes a non-access stratum (NAS) part and an access stratum 
(AS) part. The NAS part includes an asynchronous call control 
(CC) part 62 for management of a call and an asynchronous 
mobility management (MM) part 63 for management of a mobility. 
The AS part includes an asynchronous radio resource control 
25 (RRC) part 64 for radio resource control. In the asynchronous 
system, the asynchronous RRC sub layer is apparently separated 
from the NAS part. Functions of the asynchronous RRC sub layer 
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are the same as those of the synchronous RR sub layer. 

The UTRAN 70 comprises a layer 3 71, a layer 2 73 
and a layer 1 74. The layer 3 71 of the UTRAN 70 "has no NAS 
part having asynchronous CC part and asynchronous MM part. The 
5 layers 3 to 1 of the UTRAN 70 are connected and correspond 
respectively to those in the asynchronous mobile station 60 
and those in the asynchronous core network 80. However, since 
the UTRAN 70 does not have the NAS part, i.e., the 
asynchronous CC part and the asynchronous MM part, the NAS 
10 parts of the asynchronous mobile station 60 and the 
asynchronous core network 80 are coupled to each other not 
through the UTRAN 70. 

The asynchronous core network 80 comprises a layer 3 
having a NAS part 81 connected to that of the asynchronous 
15 mobile station 60 and a AS part, a layer 2 85 and a layer 1 86 
connected respectively to those in the UTRAN 70. The NAS part 
comprises an asynchronous CC part 82 for management of a call 
and an asynchronous MM part 83 for management of a mobility. 

In the above interlocking structure, the asynchronous 
20 mobile station 60 receives a system information message from 
the UTRAN 70 over a broadcast control channel (BCCH) and 
acquires information necessary to its connection to the 
asynchronous core network 80 and the UTRAN 70, including 
information related to the asynchronous core network 80 and 
25 information about the UTRAN 70, from the received system 
information message. 

IMT-2000 systems are the third generation systems which 
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aim to unify the various mobile telecommunication networks and 
services into one to provide many mobile telecommunication 
services. The systems can provide multimedia services under 
multi-environments through various air-interfaces and high 
5 capacity. Also, in the aspect of services, the systems can 
provide multimedia services of speech, image and data up to 
the rate of 2 Mbps and an international roaming. And, in the 
aspect of network, the systems are total systems, which are 
based on ATM networks and combine fixed and wireless systems. 

10 IMT-2000 system requires new system concept, high-level 

adaptation technology, and novel network technology, as well 
all conventional technologies, which were already adopted in 
the second digital cellular system. 

As described above, in the next-generation mobile 

15 telecommunication system such as the IMT-2000 system, either 
the GSM-MAP network used in the above conventional 
asynchronous mobile communication system or the ANSI-41 
network used in the above conventional synchronous mobile 
communication system should be employed as a core network in 

20 order to perform an international roaming in a synchronous or 
asynchronous mobile communication system of an IMT-2000 system. 

According to network deployment scenarios, the 
asynchronous IMT-2000 system can have the following two 
interface architectures; first: asynchronous mobile station - 

25 asynchronous radio network - synchronous ANSI-41 network and 
second: asynchronous mobile station - asynchronous radio 
network - asynchronous GSM-MAP network. 
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Fig. 3 shows core network interface architectures of the 
next-generation mobile communication system such as the IMT- 
2000 system. 

Fig. 3A is a view showing an asynchronous GSM-MAP core 
5 network interface architecture of a hybrid type asynchronous 
radio network. In this drawing, the reference numeral 210 
denotes a hybrid type asynchronous mobile station, 220 denotes 
a hybrid type UTRAN which is a hybrid type asynchronous radio 
network, and 230 denotes a core network which is connected to 
10 the hybrid type UTRAN 220 and includes an asynchronous mobile 
^\ service switching center (MSC) . 

1 if 

j " Fig. 3B is a view showing a synchronous ANSI-41 core 

network interface architecture of the hybrid type asynchronous 
; - ; radio network. In this drawing, the reference numeral 210 

H s 15 denotes a hybrid type asynchronous mobile station, 220 denotes 
%j a hybrid type UTRAN which is a hybrid type asynchronous radio 

l!!} network, and 240 denotes a core network which is connected to 

the hybrid type UTRAN 220 and includes a synchronous MSC. 

In order to be operable adaptively to the above two 
20 interface architectures, the hybrid type asynchronous mobile 
stations in the next-generation mobile communication system 
has both asynchronous CC and MM protocol entities serving for 
the GSM-MAP core network and synchronous CC and MM protocol 
entities serving for the ANSI-41 core network, at the layer 3 
25 in the protocol stack structure, which is different from the 
asynchronous mobile stations used in the conventional 
asynchronous mobile communication system. 
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Fig. 4 shows layered protocol structures of the next- 
generation mobile communication system. 

Fig. 4A is a view showing layered protocol structures of 
a hybrid type asynchronous mobile station, a hybrid type 
5 asynchronous radio network and a synchronous ANSI-41 core 
network. In this drawing, the reference numeral 210 denotes a 
hybrid type asynchronous mobile station, 220 denotes a hybrid 
type UTRAN which is a hybrid type asynchronous radio network, 
and 230 denotes an ANSI-41 core network connected to the 
10 hybrid type UTRAN 220. 

The hybrid type asynchronous mobile station 210 comprises 
a layer 3 211, a layer 2 217 and a layer 1 218. The layer 3 
211 includes a synchronous CC part 212, a synchronous MM part 
213, an asynchronous CC part 214, an asynchronous MM part 215 
15 and asynchronous RRC part 216 and selectively activates a 
synchronous CC/MM protocol or an asynchronous CC/MM protocol. 

For example, if the hybrid type asynchronous mobile 
station 210 is currently connected to the ANSI-41 core network 
230, the layer 3 therein activates a protocol between the 
20 synchronous CC part 212 and synchronous MM part 213 to perform 
a message interfacing operation with the ANSI-41 core network 
230. 

The ANSI-41 core network 230 comprises a layer 3 231, a 
layer 2 235 and a layer 1 236. The layer 3 231 includes a 
25 synchronous CC part 232, a synchronous MM part 233 and a 
synchronous RR part 234. 

Fig. 4B is a view showing layered protocol structures of 
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a hybrid type asynchronous mobile station, a hybrid type 
asynchronous radio network and an asynchronous GSM-MAP core 
network. In this drawing, the reference numeral 210 denotes a 
hybrid type asynchronous mobile station, 220 denotes a hybrid 
5 type UTRAN which is a hybrid type asynchronous radio network, 
and 240 denotes an asynchronous GSM-MAP core network connected 
to the hybrid type UTRAN 220. 

The hybrid type asynchronous mobile station 210 comprises 
a layer 3 211 having a NAS part and an AS part, a layer 2 217 

10 and a layer 1 218. The NAS part includes a synchronous CC 
part 212, a synchronous MM part 213, an asynchronous CC part 
214 and an asynchronous MM part 215 and selectively activates 
a synchronous CC/MM protocol or an asynchronous CC/MM protocol 
For example, if the hybrid type asynchronous mobile station 

15 210 is currently connected to the GSM-MAP core network 240, 
the NAS part therein activates protocols of the asynchronous 
CC part 214 and asynchronous MM part 215 to perform a message 
interfacing operation with the GSM-MAP core network 240. The 
AS part includes an asynchronous RRC part 216. 

20 The hybrid type asynchronous radio network 220 comprises 

a layer 3 221 having a NAS part and an AS part, a layer 2 225 
and a layer 1 226, which activate their protocols 
corresponding respectively to those in the hybrid type 
synchronous mobile station 210 and those in the GSM-MAP core 

25 network 240 to transmit and receive messages. The layer 3 221 
includes a synchronous CC part 222, a synchronous MM part 223 
and asynchronous RRC part 224 and selectively activates a 


7 


synchronous CC/MM protocol. 

For example, if the hybrid type asynchronous radio 
network 220 is currently connected to the GSM-MAP core network 
240, the layer 3 221 therein does not activate protocols of 
5 the synchronous CC part 222 and synchronous MM part 223. 

The other way, if the hybrid type asynchronous radio 
network 220 is currently connected to the ANSI-41 core network 
230, the layer 3 221 therein activates protocols of the 
synchronous CC part 222 and synchronous MM part 223. 
10 The GSM-MAP core network 240 comprises a layer 3 241 

having a NAS part and an AS part, a layer 2 245 and a layer 1 
246. The NAS part includes an asynchronous CC part 242 and an 
asynchronous MM part 243. The AS part includes an asynchronous 
RRC part 244. 

15 In an interlocking structure shown in Fig. 3A, After 

power-on, an asynchronous mobile station is operated to select 
a cell which the asynchronous mobile station will be 
interlocked with and a public land mobile network (PLMN), 
based on PLMD identity (ID) information and cell information 

20 stored in a memory or a user subscriber identity module 
(USIM) of the asynchronous mobile station. A PLMN selection 
means that a PLMN ID is selected by the asynchronous mobile 
station. A cell selection means that a cell covered by the 
selected PLMN is selected by the asynchronous mobile station. 

25 That is, at power-on, after performing a PLMN selection 

procedure, the asynchronous mobile station performs a cell 
selection. The PLMN selection doesn't mean that the 
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asynchronous mobile station selects a fixed PLMN ID, but that 
the asynchronous mobile station selects a potential PLMN ID, 
temporarily. Until a cell selection is completed through a 
cell selection procedure and thereafter, a location 
5 registration is completed, a process of the PLMN selection and 
the cell selection is not performed completely at the mobile 
station. 

The above PLMN ID refers to an ID used for discriminating 
a plurality of PLMNs and includes a mobile country code (MCC) 

10 and a mobile network code (MNC) . The plurality of the PLMNs 
are discriminated one another, based on a country identity, an 
entrepreneur identity, and a service that an entrepreneur can 
provide to the asynchronous mobile station, or the like. The 
PLMN identity is used only in the GSM-MAP network and is 

15 identified only in the asynchronous CC and MM protocol 
entities of the GSM-MAP core network. Also, the PLMN is 
classified into a home public land mobile { HPLMN ) and a 
visited public land mobile (VPLMN) . 

An MCC and an MNC that the HPLMN includes are same as an 

20 MCC and an MNC that an international mobile subscriber 
identity (IMSI) of the asynchronous mobile station includes. 
As for an MCC and an MNC that the VPLMN includes, the MCC is 
same as the MCC of the IMSI, however, the MNC is not same as 
the MNC of the IMSI . 

25 A cell refers to a geographical area which a base station 

covers for communicating with a mobile station. Through the 
cell, the asynchronous mobile station can find out a current 
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location of itself and also, the asynchronous mobile 
communication system can find out the current location of the 
asynchronous mobile station connected to the system itself. 

To perform the cell selection, the cell can be classified 
5 into a suitable cell, an acceptable cell, a barred cell, and 
an operating only cell. 

The suitable cell refers to a cell wherein the mobile 
station can performs a normal service and the asynchronous 
mobile station selects this cell through the cell selection. 
10 The suitable cell has a priority and should satisfy following 
requirements that the cell should pertain to a selected PLMN 
Identity; a path loss between the asynchronous mobile station 
and the UTRAN should be under a threshold that an operator 
sets up; the cell should not be the barred cell or the 
15 operating only cell, or should not be in an area of the barred 
cell or operator only cell; and the cell should not be in a 
region wherein a service such as a roaming is impossible. 

The acceptable cell refers to a cell wherein the mobile 
station can't perform the normal service but an emergency call 
20 The acceptable cell should satisfy following requirements that 
the cell may or may not pertain to the selected PLMN Identity; 
a path loss between the asynchronous mobile station and the 
UTRAN should be under a threshold that an operator sets up; 
the cell should not be the barred cell or the operating only 
25 cell, or should not be in an area of the barred cell or the 
operating only cell; and the cell should not be in an area 
wherein the service such as the roaming is impossible. 
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The barred cell refers to a cell that the mobile station 
can't select. This cell is selected in case there are not 
provided the suitable cell and the acceptable cell and 
performs only the emergency call. 
5 The operating only cell refers to a cell that is selected 

and used for a test and so on by the operator. The mobile 
station cannot select this cell. 

For example, in an interlocking structure shown in Fig. 
3A, an operation of , the PLMN selection and the cell selection 
10 will be described below. 

At power-on, the asynchronous mobile station selects the 
PLMN ID from a PLMN list stored in the memory or the USIM of 
the asynchronous mobile station according to a rule of a PLMN 
used previously; a HPLMN; and a PLMN having a priority stored 
15 in the USIM . 

After selecting the PLMN ID according to the above rule, 
the asynchronous mobile station finds the suitable cell based 
on information of the cell selection stored prior to power-off 
or by searching a RF (radio frequency) channel in an UTRA band. 
20 A candidate cell list for a plurality of cells around the 
found suitable cell is made out. And, the asynchronous mobile 
station receives a system information message from each cell 
in the candidate cell list and stores, by each cell, 
information of the PLMN ID; a registration area ID; a cell 
25 priority; a minimum received level; a maximum UE (user 
equipment) transmit power; a cell type; and a neighboring cell. 

Based on this information, the asynchronous mobile 
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station removes a barred cell, an operating only cell, cells 
within a forbidden registration area, and cells within area 
wherein the service such as the roaming is impossible, and 
makes out a new candidate cell list. After then, the 
5 asynchronous mobile station calculates a cell selection value 
of each cell listed in the new candidate cell list. A 
mathematical equation (1) for calculating the cell selection 
value is represented below. 
S = Q - Qm - Pc 

10 In the mathematical equation (1), S, Q, Qm, and Pc 

denotes a cell selection parameter having a unit of dB, a 
quality value of a received signal having a unit of dB, a 
quality value minimally required in the cell having a unit of 
dB, and a compensation value having a unit of dB, respectively 

15 Cells that have the cell selection value higher than "0" 

are selected from the cell list. In case a plurality of cells 
is selected, a corresponding priority is given to each cell 
based on the calculated cell selection value. The asynchronous 
mobile station selects a cell the cell selection value of 

20 which is higher than "0" and the maximum. And, the 
asynchronous mobile station tries the location registration of 
the selected cell to the UTRAN . If the location registration 
is completed successfully, the asynchronous mobile station 
selects a temporarily selected PLMN ID. 

25 Also, in an interlocking structure shown in Fig. 3B, the 

asynchronous mobile station performs the PLMN selection and 
the cell selection. The synchronous CC and MM protocol 
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entities of the ANSI-41 core network are operated and also, 
the synchronous CC and MM protocol entities of the 
asynchronous mobile station are operated. 

In case of the ANSI-41 core network, the network identity 
5 (NID) and the system identity (SID) are used in order to 
discriminate a plurality of PLMNs . Thus, in the interlocking 
structure shown in Fig. 3B, the NID and the SID are used 
instead of the PLMN ID in order to discriminate the plurality 
of the PLMNs because there are not the PLMN ID in case of the 

10 ANSI-41 core network. 

The current asynchronous mobile station stores the PLMN 
ID used in the GSM-MAP core network prior to power-off and 
makes out and manages the PLMN list, but has a structure 
incapable of handling information with respect to the NID and 

15 SID used in the ANSI-41 core network. Consequently, in case 
the ANSI-41 core network is interlocked with the asynchronous 
mobile communication system as shown in Fig. 3B, the 
asynchronous mobile station, at power-on, has no information 
of combining the SID and NID used in the ANSI-41 core network. 

20 And the rule of the suitable cell is not applied to the cell 
of the asynchronous mobile communication system interlocked 
with the ANSI-41 core network. 

Thus, there is a problem that the asynchronous mobile 
station cannot select a better cell, even though the cell of 

25 the asynchronous mobile communication system interlocked with 
the ANSI-41 core network is better than that of the 
asynchronous mobile communication system interlocked with the 
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GSM-MAP core network. 

Summary of the Invention 

5 It is an object of the present invention to provide a 

method for cell selection of an asynchronous mobile station in 
an asynchronous mobile communication system, when an 
asynchronous radio network of the asynchronous mobile 
communication system is interlocked with an asynchronous GSM- 

10 MAP core network or a synchronous ANSI-41 core network. 

In accordance with an aspect of the present invention, 
there is provided a method for cell selection of an 
asynchronous mobile station in an asynchronous mobile 
communication system including the asynchronous mobile station 

15 and an asynchronous radio network, in case the asynchronous 
mobile communication system is interlocked with a core network, 
the method comprising the steps of: a) storing information 
related to the core network transmitted from the asynchronous 
radio network in a memory or a user subscriber identity module 

20 (USIM) of the asynchronous mobile station; b) at power-on of 
the asynchronous mobile station, determining what type of the 
core network is interlocked by analyzing the information of 
the core network; c) beginning any one of a global system for 
mobile communication (GSM) cell procedure and an American 

25 national standards institute (ANSI) cell procedure; d) finding 
a cell suitable for providing a service, based on a type of 
the core network that was determined; and e) performing a 
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location registration of the found cell. 

Brief Description of the Drawings 

5 Other objects and aspects of the invention will become 

apparent from the following description of the embodiments 
with reference to the accompanying Drawings, in which: 

Fig. 1 is a view showing a core network interface 
architecture of the conventional asynchronous mobile 
10 communication system; 

Fig. 2 is a view showing a layered protocol structure of 
the conventional asynchronous mobile communication system; 

Fig. 3 shows core network interface architectures of the 
next-generation mobile communication system, wherein: 
15 Fig. 3A is a view showing an asynchronous GSM-MAP core 

network interface architecture of hybrid type asynchronous 
mobile station and radio network; and 

Fig. 3B is a view showing a synchronous ANSI-41 core 
network interface architecture of hybrid type asynchronous 
20 mobile station and radio network; 

Fig. 4 shows layered protocol structures of the next- 
generation mobile communication system, wherein: 

Fig. 4A is a view showing layered protocol structures of 
hybrid type asynchronous mobile station and radio network and 
25 the synchronous ANSI-41 core network; and 

Fig. 4B is a view showing layered protocol structures of 
hybrid type asynchronous mobile station and radio network and 
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the asynchronous GSM-MAP core network. 

Fig. 5A to 5J are flow charts illustrating a method for 
cell selection of an asynchronous mobile station in an 
asynchronous mobile communication system in accordance with 
5 the present invention. 

Detailed Description of the Preferred Embodiments 

In case the asynchronous IMT-2000 system has an 
10 interlocking structure shown in Fig. 3B, the asynchronous 
mobile station, after power-on, should perform an extended 
PLMN selection and the cell selection. The extended PLMN 
selection means that the asynchronous mobile station uses the 
PLMN Identity information in case" of the GSM-MAP core network 
15 and information of the NID and the SID in case of the ANSI-41 
core network. 

Thus, the asynchronous mobile station, prior to power-off, 
should store information described below, in order to perform 
the extended PLMN selection and the cell selection. 

20 Information to be stored is information of: a core network 
discriminator; a PLMN Identity including the MCC and the MNC 
in case the asynchronous radio network is interlocked with the 
GSM-MAP core network; and the SID and the NID in case the 
asynchronous radio network is interlocked with the ANSI -4 1 

25 core network. 

The above information of the core network discriminator 
refers to information that informs the type of the core 
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network interlocked currently with the asynchronous mobile 
communication system. In the interlocking structure shown in 
Fig. 3A, an indicator meaning the GSM-MAP core network is 
included in the information of the core network discriminator, 
5 and in the interlocking structure shown in Fig. 3B, an 
indicator meaning the ANSI-41 core network is included in the 
core network discriminator. The information of the core 
network discriminator provides information of which core 
network should be selected in order to set up the PLMN and the 

10 cell, when the asynchronous mobile station performs the 
extended PLMN selection and the cell selection or the PLMN 
reselection and the cell reselection. 

The PLMN ID for discriminating the PLMN of the GSM-MAP 
core network is the information of a network currently 

15 including the GSM-MAP core network. The PLMN Identity includes 
the MCC and the MNC . 

Information of the SID and the NID for discriminating the 
ANSI-41 core network is the information of a network currently 
including the ANSI-41 core network. The SID is used for 

20 discriminating a plurality of networks and the NID is used for 
discriminating a plurality of systems. 

The asynchronous mobile station, at power-on, performs 
the cell selection and the extended PLMN selection by using 
information of the cell selection stored in the memory or the 

25 USIM of the asynchronous mobile station or by searching powers 
of each RF channel within the UTRA band. When using the 
information of the cell selection, the asynchronous mobile 
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station selects a cell having most possibility of being 
selected based on the information of the cell selection stored 
in the asynchronous mobile station. Also, the asynchronous 
mobile station selects a cell having the highest power after 
5 searching the RF channels in the UTRA band. And then, a 
candidate cell list that lists neighboring cells around the 
selected cell is made out. 

The asynchronous mobile station receives a system 
information message from each cell listed in the candidate 

10 cell list and stores by cell, information of: a PLMN Identity 
or the SID and the NID according to the information of the 
core network discriminator; a registration region Identity; a 
cell priority; a minimum received level; a maximum UE transmit 
power; a type of cell; and information of a neighbor cell. 

15 The asynchronous mobile station makes out a new candidate 

cell list except for the barred cell, the operator only cell, 
or cells included in the forbidden registration region from 
the candidate cell list having the above information. And the 
mobile station calculates cell selection values of each cell 

20 in the new candidate cell list. The asynchronous mobile 
station selects a cell, whose cell selection value is higher 
than "0" and the maximum, and receives a system information 
message from the selected cell. 

After receiving the system information message, the 

25 asynchronous mobile station analyzes information of the core 
network discriminator of the system information message. As 
the result of analysis, in case the information of the core 
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network discriminator indicates the asynchronous core network, 
the asynchronous mobile station stores the PLMN ID from the 
system information message, selects and fixes this as the PLMN. 
Also, in case the information of the core network 
5 discriminator indicates the synchronous core network, the 
asynchronous mobile station stores information of the NID and 
SID from the system information message, selects and fixes 
this as the PLMN. And then, the asynchronous mobile station 
performs the location registration to the system. 

10 Fig. 5 shows how a cell selection and an extended PLMN 

selection of an asynchronous mobile station progress in an 
asynchronous IMT-2000 system. 

First, an asynchronous mobile station is interlocked with 
an asynchronous radio network and an asynchronous GSM-MAP core 

15 network, and receives a system information message provided 
from the asynchronous radio network. The asynchronous mobile 
station selects out information of a core network 
discriminator, information of a PLMN ID according to the GSM- 
MAP core network, and information of an SID and an NID 

20 according to an ANSI-41 core network, from the received system 
information message. Then, the asynchronous mobile station 
stores the above selected information in a memory and an USIM. 
At power-off of the asynchronous mobile station, the 
information of the core network discriminator, the information 

25 of the PLMN ID, and information of the cell are stored in the 
memory or the USIM. 

At power-on, at step SI, the asynchronous mobile station 
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selects information of a core network discriminator having a 
maximum priority from a core network list that the mobile 
station prefers. The core network list is stored in the memory 
or the USIM of the mobile station. 
5 At step S2, the asynchronous mobile station determines a 

type of the core network, using the information of the core 
network discriminator. If the type of the core network is the 
GSM-MAP core network, at step S3, the asynchronous mobile 
station selects a PLMN Identity having the maximum priority 
10 from the information stored in the memory and the USIM, and if 
not, the logic flow proceeds to step S43. 

At step S4, the asynchronous mobile station begins a GSM 
cell procedure. 

After beginning the GSM cell procedure, at step S5, the 
15 asynchronous mobile station determines if information of the 
cell selection is stored. If the information of the cell 
selection is stored, the logic flow proceeds to step S6 and if 
the information of the cell selection is not stored, the logic 
flow proceeds to step S28 
20 If the information of the cell selection is stored, at 

step S6, the asynchronous mobile station searches a suitable 
cell having same information of the core network discriminator 
and a PLMN identity as the selected PLMN Identity and 
information of the core network discriminator, using the 
25 information of the cell selection. 

At step S7, the asynchronous mobile station determines if 
the suitable cell satisfying the desired condition is searched. 
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At this time, in case the suitable cell is searched, the logic 
flow proceeds to step S8 . And, in case the suitable cell is 
not searched, the logic flow proceeds to step S28. 

At step S8, the asynchronous mobile station makes out a 
5 cell list of neighboring cells having same information of the 
core network discriminator and the PLMN ID as those of the 
suitable cell around the suitable cell. 

At step S9, the asynchronous mobile station receives the 
system information message from cells in the candidate cell 
10 list, and acquires information of the barred cell, information 
of the registration area, information of cell selection 
parameters, and information of the forbidden registration area 
from the system information message. 

At step S10, the asynchronous mobile station makes out a 
15 new candidate cell list except for the barred cell and a cell 
within the forbidden registration area in the candidate cell 
list, referring to the received information. 

At step Sll, the cell selection values of the cells in 
the new cell list are calculated, using the mathematical 
20 equation ( 1 ) . 

At step S12, the asynchronous mobile station selects 
cells that the calculated cell selection values are higher 
than "0", and gives each selected cell corresponding 
priorities and then stores the cells with priority. 
25 For example, supposing that 5 selected cells of cell 1, 

cell 2, cell 3, cell 4, and cell 5 have cell selection values 
of 1.2, 1.5, 0.3, 0.7, and 1.6, respectively, priorities of 


21 


the cells to be stored in the memory are, 
priority 1 = cell 5 
priority 2 = cell 2 
priority 3 = cell 1 
5 priority 4 = cell 4 

priority 5 = cell 3. 

At step S13, the cell having the maximum priority out of 
the stored cells is selected. In case of the example, the cell 
5 has the maximum priority, and thus this cell is selected. 
10 At step S14, the asynchronous mobile station performs the 

location registration of the selected cell. 

At step S15, the asynchronous mobile station determines 
if the location registration is performed successfully, and if 
not, the logic flow proceeds to step S17, otherwise proceeds 
15 to step S16. 

At step S16, the asynchronous mobile station stores 
information of the core network discriminator and the PLMN ID, 
and then performs a normal service and a call processing. 

At step S17, the asynchronous mobile station determines 
20 if there is an available PLMN Identity, and if not, the logic 
flow proceeds to step S22, otherwise proceeds to step S18. 

In case there is the new PLMN Identity, at step S18, the 
asynchronous mobile station selects a PLMN Identity having the 
maximum priority from the PLMN list stored in the memory or 
25 the USIM. 

At step S19, the asynchronous mobile station determines 
if the selected PLMN Identity is the HPLMN, and if not, the 
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logic flow proceeds to step S21, otherwise proceeds to step 
S20. 

At the step S20, the asynchronous mobile station 
determines if the HPLMN was used for a previous cell selection, 
5 and if not, the logic flow proceeds to the step S21, otherwise 
proceeds to step S80. 

At the step S21, the asynchronous mobile station operates 
the GSM cell procedure. 

At step S22, the asynchronous mobile station determines 
10 if there is a combination of the SID, the NID, the MIN_P_REV, 
and P_REV available, and if not, after clearing the selected 
PLMN ID, the logic flow returns to the step S17, otherwise the 
logic flow proceeds to step S23 

At the step S23, the asynchronous mobile station selects 
15 a combination of the SID, the NID, the MIN_P_REV, and the 
P_REV having a maximum priority out of the SID, the NID, the 
MIN_P_REV, and the P_REV list stored in the memory or the USIM. 

At step S24, the asynchronous mobile station determines 
if the selected MIN_P_REV is equal to or lower than a 
20 MOB_P__REV of the asynchronous mobile station, and if not, the 
logic flow returns to the step S22, otherwise the logic flow 
proceeds to step S25 where the asynchronous mobile station 
determines if the selected SID, NID, and P_REV is equal to a 
HOME SID, NID, and P_REV . 
25 At step S25, the mobile station determines if the 

selected SID, NID, and P_REV are equal to HOME SID, NID, and 
P REV, and if not, the logic flow proceeds to step S27, 
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otherwise proceeds to step S26. 

At step S26, the asynchronous mobile station determines 
if the selected combination of the SID, the NID and the P_REV 
was used for the prior PLMN selection, and if not, the logic 
5 flow proceeds to step S27 where the asynchronous mobile 
station operates the ANSI cell procedure, otherwise the logic 
flow returns to the step S22 . 

If the information of the cell selection is not stored in 
the mobile station, at the step S5, or if the mobile station 
10 fails to find a suitable cell, at the step S7, the logic flow 
proceeds to step S28. 

At the step S28, the asynchronous mobile station searches 
all RF channels within the UTRA band and to thereby try 
finding out a cell which has information of the core network 
15 discriminator and a PLMN ID equal to the selected information 
of the core network discriminator and the selected PLMN ID, 
that is to say, a suitable cell that are selected. 

At step S29, the mobile station determines if the 
suitable cell is found out, and if not, the logic flow 
20 proceeds to step S30 where the mobile station searches all 
channels within the UTRA band and to thereby try finding out 
an acceptable cell, otherwise the logic flow returns to the 
step S8. 

At step S31, the mobile station determines if the 
25 acceptable cell is found out, and if not, the logic flow 
proceeds to step S41, otherwise the logic flow proceeds to 
step S32 where the mobile station makes out a candidate cell 
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list about neighboring cells around the searched acceptable 
cell. 

At step S33, the mobile station receives a system 
information message from the cells in the candidate cell list 
5 and acquires information of a barred cell, information of a 
registration area, information of cell selection parameters, 
and information of a forbidden registration area from the 
system information message. 

At step S34, the mobile station makes out a new candidate 
10 cell list wherein the barred cell and a cell within the 
forbidden registration area are removed from the candidate 
cell list, based on the information acquired at the step S33. 

At step S35, cell selection values of each cell in the 
new candidate cell list are calculated, based on a 
15 mathematical equation (1), S = ,Q - Qm - Pc . 

In the mathematical equation (1), S, Q, Qm, and Pc 
denotes a cell selection value having a unit of dB, a quality 
value of a received signal having a unit of dB, a quality 
value minimally required in the cell having a unit of dB, and 
20 a compensation value having a unit of dB, respectively. 

At step S36, cells the cell selection value of which is 
higher than "0" are selected and stored in order of high value 
in the mobile station. At step S37, a cell of a maximum cell 
selection value is selected. At step S38, a location 
25 registration to the cell selected at the step S37 is performed. 

At step S39, the mobile station determines if the 
location registration is performed successfully, and if not, 


25 


the logic flow returns to the step S17, otherwise proceeds to 
step S40 where the information of the core network 
discriminator and the PLMN ID are stored in the mobile station, 
and then a restrictive service such as an emergency call 
5 service and an operation corresponding to the service are 
performed . 

At step S41, the mobile station searches all RF channels 
within the UTRA band and selects a cell a power of which is 
maximum. At step S42, the mobile station makes out a candidate 
10 cell list about neighboring cells around the cell selected at 
the step S41, and then the logic flow returns to the step S33. 

At step S43, the mobile station determines if the type of 
the core network is the ANSI-41 core network, and if not, the 
logic flow proceeds to step S73, otherwise proceeds to step 
15 S44 where the mobile station selects a combination of the SID, 
the NID, the MIN_P__REV, and the P_REV having a maximum 
priority from the SID, the NID, the MIN_P_REV, and the P_REV 
list stored in the memory or the USIM. 

At step S45, the asynchronous mobile station begins an 
20 ANSI cell procedure . 

After beginning the ANSI cell procedure, at step S46, the 
mobile station determines if information of the cell selection 
about the combination of the NID, the SID, the MIN_P_REV, and 
the P_REV, is stored in it, and if not, the logic flow 
25 proceeds to step S58, otherwise proceeds to step S47 where the 
mobile station try finding out a suitable cell wherein 
information of the core network discriminator and information 
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of the NID, the SID, the MIN_P_REV, and the P_REV are equal to 
the selected information of the core network discriminator and 
the selected information of the NID, the SID, the MIN_P_REV, 
and the P_REV, respectively, and the selected MIN_P_REV is 
5 equal to or lower than a MOB_P_REV of the mobile station. 

At step S48, the mobile station determines if the 
suitable cell is found out, and if not, the logic flow 
proceeds to step S58 where the mobile station searches all RF 
channels within the UTRA band and then finds out a suitable 

10 cell wherein information of the core network discriminator and 
information of the NID, the SID, the MIN__P_REV, and the P_REV 
are equal to the selected information of the core network 
discriminator and the selected information of the NID, the SID, 
the MIN_P_REV, and the P_REV, and the selected MIN_P_REV is 

15 equal to or lower than the MOB_P_REV of the mobile station, 
otherwise the logic flow proceeds to step S49 where the mobile 
station makes out a candidate cell list about cells from 
neighboring cells around the searched suitable cell, wherein 
information of the core network discriminator and information 

20 of the NID, the SID, the MIN_P_REV, and the P_REV are equal to 
the selected information of the core network discriminator and 
the selected information of the NID, the SID, the MIN_P_REV, 
and the P_REV, and the selected MIN_P_REV is equal to or lower 
than the MOB_P_REV of the mobile station. 

25 At step S50, the mobile station receives a system 

information message from the cells in the candidate cell list 
made out at the step S49 and acquires information of the 
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barred cell, information of the registration area, information 
of the cell selection parameters, and information of the 
forbidden registration area from the received system 
information message. 
5 At step S51, the mobile station makes out a new candidate 

cell list wherein the barred cell and a cell within the. 
forbidden registration area are removed from the candidate 
cell list, based on the information acquired at the step S50. 

At step S52, cell selection values of each cell in the 
10 new candidate cell list are calculated, based on a 
mathematical equation (1), S - Q - Qm - Pc . 

In the mathematical equation (1) , S, Q, Qm, and Pc 
denotes a cell selection value having a unit of dB, a quality 
value of a received signal having a unit of dB, a quality 
15 value minimally required in the cell having a unit of dB, and 
a compensation value having a unit of dB, respectively. 

At step S53, cells the cell selection value of which is 
higher than "0" are selected and stored in order of high value 
in the mobile station. At step S54, a cell of a maximum cell 
20 selection value is selected. At step S55, a location 
registration to the cell selected at the step S54 is performed. 

At step S56, the mobile station determines if the 
location registration is performed successfully, and if not, 
the logic flow returns to the step S22, otherwise proceeds to 
25 step S57 where the information of the core network 
discriminator and the PLMN ID are stored in the mobile station, 
and then a normal service and an operation for a call process 
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are performed. 

At step S58, the mobile station tries searching all 
channels within the UTRA band and then tries finding out a 
suitable cell wherein information of the core network 
5 discriminator and information of the NID, the SID, the 
MIN_P_REV, and the P_REV are equal to the selected information 
of the core network discriminator and the selected information 
of the NID, the SID, the MIN_P_REV, and the P_REV, 
respectively, and the selected MIN_P_REV is equal to or lower 

10 than a M0B_P_REV of the mobile station. 

At step S59, the mobile station determines if the 
suitable cell is found out successfully, and if not, the logic 
flow returns to step S60 where the mobile station searches all 
channels within the UTRA band and to thereby try finding out 

15 an acceptable cell, otherwise the logic flow returns to the 
step S49. 

At step S61, the mobile station determines if the 
acceptable cell is found out, and if not, the logic flow 
proceeds to step S71, otherwise the logic flow proceeds to 
20 step S62 where the mobile station makes out a candidate cell 
list about neighboring cells around the searched acceptable 
cell. 

At step S63, the mobile station receives a system 
information message from the cells in the candidate cell list 
25 and acquires information of a barred cell, information of a 
registration area, information of cell selection parameters, 
and information of a forbidden registration area from the 
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system information message. 

At step S64, the mobile station makes out a new candidate 
cell list wherein the barred cell and a cell within the 
forbidden registration area are removed from the candidate 
5 cell list, based on the information acquired at the step S63. 

At step S65, cell selection values of each cell in the 
new candidate cell list are calculated, based on a 
mathematical equation (1), S = Q - Qm - Pc . 

In the mathematical equation (1), S, Q, Qm, and Pc 
10 denotes a cell selection value having a unit of dB, a quality 
value of a received signal having a unit of dB, a quality 
value minimally required in the cell having a unit of dB, and 
a compensation value having a unit of dB, respectively. 

At step S66, cells the cell selection value of which is 
15 higher than "0" are selected and stored in order of high value 
in the mobile station. At step S67, a cell of a maximum cell 
selection value is selected. 

At step S68, a location registration to the cell selected 
at the step S67 is performed. 
20 At step S69, the mobile station determines if the 

location registration is performed successfully, and if not, 
the logic flow returns to the step S22, otherwise proceeds to 
step S70 where the information of the core network 
discriminator and the PLMN ID are stored in the mobile station, 
25 and then a restrictive service such as an emergency call 
service and an operation corresponding to the service are 
performed . 
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At step S71, the mobile station searches ail RF channels 
within the UTRA band and selects a cell whose power is maximum. 

At step S72, the mobile station makes out a candidate 
cell list about neighboring cells around the cell selected at 
5 the step S71, and then the logic flow returns to the step S63. 

At step S73, the mobile station determines if both the 
GSM-MAP core network and the ANSI-41 core network are 
interlocked together, and if not, the logic flow returns to 
the step SI, otherwise proceeds to step S74 where one core 
10 network of both the GSM-MAP core network and the ANSI-41 core 
network is selected by an algorithm stored in the mobile 
station or a user. 

At step S75, the mobile station determines if the 
selected core network is the GSM-MAP core network, and if not, 
15 the logic flow proceeds to step S78, otherwise proceeds to 
step S76. 

At the step S76, the mobile station selects a PLMN ID 
having a maximum priority from the PLMN list stored in the 
memory or the USIM. 
20 At step S77, the GSM cell procedure, that is to say, an 

operation mode of a GSM cell selection is performed and then 
the logic flow returns to the step S5. 

At the step S78, the mobile station selects a combination 
of the SID, the NID, the MIN_P_REV, and the P_REV having a 
25 maximum priority in the memory or the USIM. 

At step S79, an ANSI cell procedure, that is, an 
operation mode of an ANSI cell selection is performed and then 
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the logic flow returns to the step S46. 

As can be seen from the present invention described above, 
since the mobile station can perform a PLMN selection and a 
cell selection regardless of a type of an interlocked core 
5 network, the asynchronous mobile station can perform good data 
interfaces with whichever core network is interlocked with it. 
Thus, a subscriber in the asynchronous mobile communication 
system can use a service provided from the synchronous ANSI-41 
core network. 

10 Although the preferred embodiments of the invention have 

been disclosed for illustrative purpose, those skilled in the 
art will appreciate that various modifications, additions, and 
substitutions are possible, without departing from the scope 
and sprit of the invention as disclosed in the accompanying 

15 claims. 
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